Environmental Compliance During Construction  by Аbramyan, S.G.
 Procedia Engineering  150 ( 2016 )  2146 – 2149 
1877-7058 © 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of ICIE 2016
doi: 10.1016/j.proeng.2016.07.255 
ScienceDirect
Available online at www.sciencedirect.com
International Conference on Industrial Engineering, ICIE 2016 
Environmental compliance during construction  
S.G. Ⱥbramyan* 
Volgograd State University of Architecture and Civil Engineering, 1, Akademicheskaya str., Volgograd, 400074, Russia 
Abstract 
The paper discusses the key issues and most acceptable approaches to environmental management in the 
construction industry. The author's approach relies on the cluster analysis of structural components of construction, 
subject to technological specific features of construction works. Providing that construction operations form a 
multifaceted set of activities, and each construction project is unique in terms of climatic conditions, natural 
environments and geographic coordinates, the front-end engineering stage of an object lifecycle should include 
simulation of the potential emergency situations apart from building computer models of a target construction 
object. This allows evaluating the extent of the environmental impact of a construction project in case of accidents 
that may occur during the construction and operation phases. Structural “greening” should become a vital aspect at 
each stage of the building lifecycle. Structural greening of specific flows will help to deliver environmental 
compliance indices to be considered in determination of the duration of each specific flow and a construction project 
as a whole.  
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1. Introduction 
This topic derives its relevance from the situation where the environmental management aspect of construction 
remains heavily underexplored. The issues of environmental management during construction are dealt with through 
the development and application of low-waste technologies, 'green' materials, machinery and equipment. Still, 
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construction is a multifaceted system where all subsystems, from front-end engineering through to operation of a 
construction object during its lifecycle, require customized approach to ensure their environmental compliance. 
Actual man-induced construction impacts on the components of nature set the potential levels of anthropogenic 
changes in ecosystems. Therefore, the challenge of devising methods putting rational structural constraints on the 
construction process in order to minimize biotope impacts, and further to create the necessary basic design and 
technology prerequisites for maintaining ecological balance (to ensure safe operation of a construction object), 
acquires great scientific and methodological importance. The scientific stance in this topic builds on the new 
methodological approach – cluster analysis of structural components of construction operations, synergetic cohesion 
of a number of underlying factors and criteria of industrial and technological processes: technological and 
organizational efficiency, cost-effectiveness, environmental safety, health and safety of people, which is in line with 
the sustainable development concept.
2. Topical issues and topic coverage 
With all the benefits of environmentally friendly materials, low-waste technologies, low-emission machinery and 
equipment, the environmental aspect of construction still requires a tailored approach. Even standard designs 
featuring roughly identical quantitative and qualitative demand for materials and equipment differ from each other. 
Energy resources characterized by the same utility and consumption rate may have different useful life, and as such 
their influence on the earth's geospheric may vary.  Further, construction projects may have different geographic 
coordinates responsible for varying natural conditions and environmental characteristics. They also can be 
implemented in sparsely as well as densely populated areas. Similar skill levels and number of workforce involved 
in the same technological processes produce different effects on natural and industrial ecosystems, and their 
response may differ for each person. Such factors are abundant. The complexity of assessing the environmental 
impact of construction projects depends on construction specifics: concentrated or spaced, localized (stepped) or 
linear, extended to a few hundreds or thousands of kilometers, situated in complex natural and climatic zones and 
based on various structural designs and complex construction technologies. Meanwhile, one thing remains 
unchanged for all construction initiatives: they all adversely affect the environment and are subjected to 
environmental exposures contracting their design life over time. The main challenge associated with environmental 
compliance stems from the impossibility to develop standardized solutions. Each object should be simulated during 
the front-end engineering phase and controlled during the construction, installation and operation phases. 
Disturbance of ecological balance is huge in the course of construction, reconstruction, overhaul of trunk pipelines, 
terminals and storage facilities [1-8], but it is catastrophic in case of emergencies resulting from design life 
contraction. The tasks and solutions focused on environmental management on construction site [9], addressing 
adverse exposures to people's health and the environment [10, 11, 12] have become an important part of green 
thinking. Environmental management during construction is one of the key priorities of sustainable development 
[13]. The author's approach to dealing with environmental issues in the construction industry is also discussed in the 
previous works [14-18]. The paper [19] sets out the author's interpretation of environmental compliance as part of 
construction and rehabilitation flows and for the first time suggests the definition of environmental compliance in 
regard to construction flows. However, the terminology remains unarticulated in terms of both sustainable 
development [20], and environmental compliance, although the ISO 14001 and ISO 9001 international standards are 
effectively used in making the key decisions.
3. Solutions to environmental issues in construction Solutions to environmental issues in construction  
Because construction is a multifaceted system affecting the environment, it is critical to differentiate its 
components and analyze them for their environmental friendliness. This unit-based system of environmental 
compliance management during construction, where each unit consists of multiple structural elements, creates an 
overall model of sustainable development in the construction industry “fig.1”. 
Unit 1. The front-end engineering and design engineering phases require the collection of factual data concerning 
construction area to identify the existing diversity of biogeocenosis, in particular, using GIS technologies. The 
building of a 3D computer model of a construction object should be followed by computer-aided simulation of 
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emergency situations, including the worst scenarios. This should include identifying the territory sensitive to 
emergency impacts and evaluating a potential environmental and economic loss. 
 
Fig.1. Model of sustainable development of construction industry 
This stage also includes proper ecological certification of construction materials, equipment and utilities ensuring 
the required construction output and decision making regarding waste disposal and recycling.  
Construction scheduling based on traditional work techniques does not allow reducing construction period 
through an increase in the amount of machinery and equipment, as it also increases harmful environmental 
emissions. The use of innovative technologies should always be subject to environmental justification.  
Unit 2. Main aspects: incoming inspection of resources for compliance with ecological certificates; 
environmental monitoring of technological processes: measuring noise, vibration, harmful emissions etc. As 
construction flows form part of construction operations, the start and end dates of specific flows or processes can be 
shifted depending on environmental situation to allow the environment time for recovery. The structural 'greening' 
of specific flows will help to deliver environmental compliance indices to be considered in determining the duration 
of each specific flow and a construction project as a whole. 
Unit 3. Main aspects: environmental monitoring during operation of a construction object, diagnosing hazardous 
areas, identifying and addressing situations that may impair performance of a construction object. 
4. Discussions (reasoning) 
This paper, aimed at shaping a holistic approach to environmental management issues in construction, is purely 
polemical at the contemporary stage. However, it can be the starting point for developments assuring environmental 
compliance of construction operations based on cluster analysis of all structural units of construction process. The 
methodology used in this paper included the gathering data and identifying the principles for comprehensive 
assessment of environmental compliance during construction. Even the most unique works, featuring scientific 
novelties, are concerned with resolving application tasks. Therefore, the current stage requires integration of all 
knowledge domains to underpin the environmental management concept in construction. 
5. Conclusion 
For the purposes of this paper, organization is not considered in the narrow meaning of this scientific discipline, 
and understood in its broader sense. Environmental management based on the methodology in question will allow 
developing new environmental management principles during construction of functionally varying objects. 
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Differentiating and exploring specific structural elements of construction process, subject to specific work 
techniques, developing methodologies and software programs will underlie the comprehensive assessment of 
geoecological situation and preserve the key forms of contemporary capital: human capital, natural capital, capital 
acquired by humankind to serve the welfare of people.   
References 
[1] P. Shi, J. Xiao, Y. Wang, L. Chen, Assessment of Ecological and Human Health Risks of Heavy Metal Contamination in Agriculture Soils 
Disturbed by Pipeline Construction, Int. J. Environ. Res. Public Health. 11 (2014) 2504௅2520. DOI: 10.3390/ijerph110302504. 
[2] J. Xiao, Y. Wang, P. Shi, Potential effects of large linear pipeline construction on soil and vegetation in ecologically fragile regions, 
Environmental Monitoring ɚnd Assessment. 11 (2014) 8037௅8048. DOI: 10.1007/s10661-014-3986-0. 
[3] Z.L. Chou, J.J.R. Cheng, J. Zhou, Prediction of Pipe Wrinkling Using Artificial Neural Network, in: Proceedings of the ASME International 
Pipeline Conference, Calgary. (2010) 49௅58. 
[4] W.L. Bilodeau, S.W. Bilodeau, E.M. Gath, M. Oborne, R.J. Proctor, Geology of Los Angeles, California, United States of America, 
Environmental & Engineering Geosciences. 11 (2007) 99௅160. DOI: 10.2113/gseegeosci.13.2.99. 
[5] Z.J. Feng, W.B. Wang, W.Q. Tong, K.Y. Yuan, Z.D. Han, Y.F. Chen, Storage Tank Floor and Wall Defect In-Situ Inspection With Ultrasonic 
Guided Wave Technique, in: Proceedings of the ASME International Pipeline Conference, Calgary. (2010) 229௅232. DOI: 10.1115/IPC2010-
31065. 
[6] Y.C. Dai, L.L. Qiao, J.S. Xu, C.Y. Zhou, D. Ding, W. Bi, Estimation of extreme marine hydrodynamic variables in western Laizhou Bay, 
Journal of Ocean University of China. 14 ( 2015) 425௅432. DOI: 10.1007/s11802-015-2757-z. 
[7] M.P. Papadopoulou, C. Antoniou, Environmental impact assessment methodological framework for liquefied natural gas terminal and 
transport network planning, Energy Policy. 68 (2014) 306–319. DOI: 10.1016/j.enpol.2014.01.044. 
[8] M. Paulin, D. DeGeer, J. Cocker, M. Flynn, Arctic Offshore Pipeline Design and Installation Challenges, in: Proceeding of 33rd International 
Conference on Ocean, Offshore and Arctic Engineering, San Francisco. (2014). 
[9] R.M. Choudhry, D. Fang, S.M. Ahmed, Safety management in construction: Best practices in Hong Kong, Journal of Professional Issues in 
Engineering Education and Practice. 134 (2008) 20௅32. DOI: 10.1061/(ASCE)1052-3928(2008)134:1(20). 
[10] P.X.W. Zou, G.M. Zhang, Comparative study on the perception of construction safety risks in China and Australia, Journal of Construction 
Engineering and Management. 135 (2009) 620௅627. DOI: 10.1061/(ASCE)CO.1943-7862.0000019. 
[11] J. Irizarry, K.L. Simonsen, D.M. Abraham, Effect of safety and environmental variables on task durations in steel erection, Journal of 
Construction Engineering and Management-Asce. 113 (2005) 1310௅1319. DOI: 10.1061/(ASCE)0733-9346(2005)131:12(1310). 
[12] M. Loosemore, Managing public perceptions of risk on construction and engineering projects: How to involve stakeholders in business 
decisions, The International Journal of Construction Management. 2 (2007) 65௅74. 
[13] S.G. Abramyan, O.V. Oganesyan, Sustainable development and ecological safety of construction of buildings and facilities: the technogenic 
factors influencing the atmosphere, Part I, Bulletin of Volgograd State University of Architecture and Civil Engineering, Series: Civil 
Engineering and Architecture. 61 (2015) 202௅210. 
[14] A.M. Akhmedov, S.G. Abramyan, A.D. Potapov, Development of ecologically safe method for main oil and gas pipeline trenching, 
Proceedings of Moscow State University of Civil Engineering. 5 (2014) 100௅107. 
[15] S.G. Abramyan, Concept of GIS Technologies Creapion for Ecological Monitoring of Linear Object Repair and Construction Flows, Internet 
Proceedings of Volgograd State University of Architecture and Civil Engineering. Construction Informatics Series. 4 (2010). URL: 
http://vestnik.vgasu.ru/?source=4&articleno=396. 
[16] S.G. Abramyan, A.M. Akhmedov, Technological scheme of insulation replacement during the reconstruction and capital repairs of pipelines 
using GIS technology, Bulletin of Volgograd State University of Architecture and Civil Engineering, Series: Civil Engineering and 
Architecture. 49 (2013) 342௅345. 
[17] A.M. Akhmedov, S.G. Abramyan, A.D. Potapov, Development of ecologically safe method for main oil and gas pipeline trenching, 
Proceedings of Moscow State University of Civil Engineering. 5 (2014) 100௅107. 
[18] S.G. Abramyan, A.D. Potapov, Substantiation of ecologically safe reconstruction technology for trunk pipelines, Proceedings of Moscow 
State University of Civil Engineering. 8 (2014) 91௅97. 
[19] S.G. Abramyan, Optimizing environmental parameters of linear rehabilitation flows, Web-magazine NAUKOVEDENIE. 6 (2015). URL: 
http://naukovedenie.ru/PDF/40TVN615.pdf. DOI: 10.15862/40TVN615. 
[20] U. Berardi, Sustainability Assessment in the Construction Sector: Rating Systems and Rated Buildings, Sustainable Development. 6 (2011) 
411௅424. DOI: 10.1002/sd.532. 
